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Abstract
This is a case study which summarize the complex decision making process of public sector and the input-output analysis as a
decision making tool. The case is Tampere Rantaväylä, what is the most thoroughly studied construction project in Finland.
Tampere city has been grown around Tammerkoski rapid and industrial areas along the river. The commodities produced have
been changed several times and at last in 70’-80’ the industrial production was moved away from the centre. Old industrial
buildings were transformed for commercial purposes and former storage areas were built residential blocks.
This development opened the former closed industrial area and revealed the view to Näsijärvi see. The property owner and city
decided to build a new waterfront housing area. Also the traffic agency supported the plan and promised state funding for the
tunnel what was important part of the project.
The decision was made and the planning was underway when some parties took the project their theme in local elections. The
election promise was termination of the Rantaväylä project. For the sake of the election results a new project design phase was
needed. In addition to all previous studies some new kind of decision supporting instruments were used. One of them was the
virtual model of options.
After this expensive and intense second design phase the decision was the same as original one. Also the arguments were the
same: the chosen solution is the most economical and the best for Tampere city centre development. In the decision making the
input-output analysis had important role.
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1. Introduction
This is a case study which summarize the complex decision making process of public sector and the input-output
analysis as a decision making tool. The case is Tampere Rantaväylä, what had to be moved to make way for a new
housing area. Tampere Rantaväylä and the new housing area were a joint project of the Tampere city, the state and a
construction company. The project went through two area planning phases because it drifted as bickering target of
local politics. In decision making exceptionally many tools were used. One of them was input-output analysis what
was used to bring out the societal impacts of the project.
The case area and the options of the two planning phases are described in the section two. The research question
and research method are described in the section 3. The section 4 lists input data, what is in this case besides the size
and structure of planning solutions also the taxes and tax-like charges. The results by stakeholders are in the section
5 and summary in the section 6.
2. The case area
The industrial history of the Tampella area in Tampere began around the 1850s with the establishment of a blast
furnace and a linen mill. These later merged to form the Tampere Linen and Iron Industry Limited Company
(Tampella). The area housed both the industrial buildings and the factory workers’ homes. Workers’ houses were in
an area called Masuuninmäki (“Furnace Hill”), while the engineers and managers lived in Herrainmäki (“Masters’
Hill”). A massive rejuvenation project spanning decades was launched in the 1970s with the demolition of wooden
houses in Masuuninmäki to make way for new blocks of flats. City of Tampere (1999)
During the recession in the early 1990s, Tampella faced financial difficulties and sold its production units. The
city decided to turn Kanta-Tampella (“Inner Tampella”) into a business and residential area. The new urban
development  plan  was  approved  in  1995.  Some  of  the  old  buildings  were  taken  into  new  use,  while  some  were
demolished and replaced by blocks of flats. In 2000, the City of Tampere decided to take the land area between
Kanta-Tampella and the shore of Lake Näsijärvi into use, naming it Ranta-Tampella (“Lakeside Tampella”).
Niemelä (2006)
1.1 Area planning, phase 1
The new Highway 12,  Rantaväylä,  constructed  on  the  backyard  of  what  used  to  be  the  mill  area,  was  to  play  a
prominent role in the planning. As it was, Rantaväylä prevented the future development of the area. Five alternative
solutions were reviewed (Table 1): A. Rantaväylä as a boulevard, B. Rantaväylä as is, C. Rantaväylä under a deck,
D. Rantaväylä in a short tunnel, or E. Rantaväylä in a long tunnel. City of Tampere (2000)
Table 1. The alternative solutions analysed in year 2000 for Highway 12, Rantaväylä and the permitted building volume in Ranta-Tampella by
solutions.
Alternative solutions
A. Rantaväylä
as a boulevard
B. Rantaväylä
as is
C. Rantaväylä
under a deck
D. Rantaväylä
in a short tunnel,
E. Rantaväylä
in a long tunnel.
Residential floor area (m2) - 54 800 91 300 157 500 130 000
Non-residential floor area (m2) 90 000 127 200 47 500 17 500 20 000
Total floor area (m2) 90 000 182 000 138 800 175 000 150 000
According to experts, based on environmental, economic and social impacts, option E. with the long tunnel was
the most cost-effective basis for urban planning. It was the only option that met the objectives set for both the
structure and cityscape of Tampere. It would eliminate some of the negative impacts of traffic and would connect
Tampere city centre with the shore of Lake Näsijärvi.
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The long Rantaväylä tunnel would be a significant “threshold cost” for the development of the Ranta-Tampella
area. Finding funding for the tunnel construction was vital for the feasibility of the option. Even though experts were
of the opinion that the long tunnel was the best option, it was up to politicians to make the final decision. The City
Council held some of the decision-making power, but so did the Finnish Parliament, because it makes decisions on
the financing of national highways.
The impact assessment focused on the areas completed in each option. In order to make the final decision, more
information was needed about the impacts on society during the construction, i.e., employment opportunities and
project cash flows. The assessment of the impacts during the construction phase was carried out by means of an
input-output analysis. This analysis played a central role in securing an approval for the project from both the local
and central government in 2011. City of Tampere (2011)
The Finnish Transport Agency and the City of Tampere launched the planning of the Rantaväylä long tunnel
using an alliance model. The planning phase of the residential Ranta-Tampella area began at the same time.
1.2 Area planning, phase 2
While the first phase of the alliance was already proceeding at full steam ahead, local elections took place in
Finland. The protest party chose Ranta-Tampella and the Highway 12, Rantaväylä as its election theme, promising to
bring the project to a halt if it won a majority on the City Council. One of the established parties became concerned
about its voter base and promised to do the same. After the local elections, those parties that had promised to halt the
project gained a majority, but the party in favour of the project was still the largest individual party.
City centre development relied on the chosen long tunnel option. If the tunnel was not constructed, many
development projects in Tampere would come to a halt and the expensive and time-consuming planning and zoning
process would have to start again. This situation jeopardised more than just one project.
In order to break the deadlock, the Mayor’s party suggested a new design brief, which in practice meant another
comparison of the options. This time around, plans and impact assessment were to be carried out for all of them. In
addition to the Ranta-Tampella area, planning was extended to all areas to be impacted by the Rantaväylä Highway.
The brief was to be carried out in just six months (between the spring and autumn).
The  options  to  be  reviewed  included  (Table  2):  A.  Rantaväylä  as  a  boulevard,  B.  Rantaväylä  as  is  with
interchanges, D. Rantaväylä in a short tunnel, and E. Rantaväylä in a long tunnel. Areas to be assessed included
besides Ranta-Tampella also Haarlan mutka and Onkiniemi. Visualisation of the comparison results was also
deemed to be important. City of Tampere (2013)
Table 2. The alternative solutions analysed in year 2013 for Highway 12, Rantaväylä and the permitted building volume in Ranta-Tampella,
Haarlan mutka and Onkiniemi.
A. Rantaväylä
as a boulevard
B. Rantaväylä
as is with
interchanges
D. Rantaväylä
in a short tunnel
E. Rantaväylä
in a long tunnel
Haarlan mutka
Residential floor area (m2) 12 300 - - 12 300
Non-residential floor area (m2) 6 400 - - 6 400
Total floor area (m2) 18 700 - - 18 700
Onkiniemi
Residential floor area (m2) - 24 000 24 000 14 500
Non-residential floor area (m2) 22 600 29 600 22 600 24 100
Total floor area (m2) 22 600 53 600 46 600 38 600
Ranta-Tampella
Residential floor area (m2) 40 000 112 000 132 200 52 000
Non-residential floor area (m2) 30 000 22 000 23 310 72 000
Total floor area (m2) 70 000 134 000 155 510 124 000
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In the autumn of 2013, the new decision-making round selected the same option, the long tunnel, after four
councillors from the No party joined the Mayor’s party and voted Yes. The environmental party also voted for the
long tunnel option, after an additional promise about the future development of public transport, including the
construction of a city tramway. Also in this decision making the input-output analysis made by Vainio (2013) was in
important role.
3. Research question and method
The research question in both phases 1 and 2 was the impact on society during the construction, i.e. money flows
and employment. What proportion of public funding would return as taxes? How much revenue would the
businesses and households in the area gain from the project? What impact would the project have on employment in
the area?
The research method chosen was the input-output method originally developed by Russian-born economist
Leontief (1986). In his view it is “a method of systematically quantifying the mutual interrelationships among the
various sectors of a complex economic system.”
With the input-output method, it is possible to obtain a formula that links the output to all the sectors participating
in the production. This is of vital importance because a significant proportion of construction takes place in the
service and manufacturing sector instead of at the actual construction site.
In the input-output statistics, the input structure of a sector depicts the use of its basic input (in this case
construction at site) and intermediate products (building products, services, etc.) to produce the final product. The
use of intermediate products can also be converted to basic input use based on a matrix calculation.
The analysis can be simplified mathematically as follows. The use of intermediate products per sector is depicted
by input coefficient A, and the use of basic input by coefficient Z. Total production x is the sum of intermediate
products Ax and the basic input y.
x = Ax + y.
The total for basic input P is calculated using the intermediate coefficient matrix A, basic input coefficient matrix
Z and identity matrix I. The columns in the inverted matrix (I - A)-1 represent the required direct and intermediate
input from the sector per production unit.
P = Z (I - A)-1
In this case final products include the residential area, its infrastructure and the roads. In the input-output theory,
the value of these final products comprises the value added on the construction site, as well as the intermediate
products purchased for the site: services, materials, and pre-manufactured parts. A model has been developed by
Vainio (2001) for the analysis of these relations, which itemises the content of the construction work in more detail
than the official input-output tables.
4. The input data: the size and structure of alternative planning solutions
The input-output analysis follows the money flows from clients, who are responsible for costs to beneficiaries. The
total budgets of alternative solutions in this case sturdy are presented in the table (Table 3).
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Table 3. The budgets of alternatives for Highway 12, Rantaväylä and the districts nearby it.
bill euros without VAT in 2013 current prices
A.Rantaväylä
as a boulevard
B. Rantaväylä
as is with
interchanges
D. Rantaväylä
in a short tunnel
E. Rantaväylä
in a long tunnel
Rantaväylä 69 113 141 172
Community services (streets, water, sevage, parks, etc.) 38 46 75 52
Residential and non-residential buildings 430 600 740 850
4.1. Construction of residential buildings
The construction in the area will only comprise blocks of flats and office buildings. This kind of construction is
strictly regulated, which means that the technical structure of the buildings will not vary. The official building cost
index depicts the cost structure based on standard structures. In the developed model, the input structure for the
residential and office buildings was mostly updated based on the building cost index published by Statistics Finland.
The data in the building cost index was complemented by data from statistics on foreign trade published by Customs
so as to be able to distinguish between domestic and imported building products used as intermediate products. This
is important for the purpose of assessing the employment effect of the project. Information from company financial
statements is required for identifying the share of operating profits and deprecation. Also this kind of statistics is
available for Statistics Finland.
4.2. Construction of infrastructure
The structures of the infrastructure and roads to be constructed are tailored to the needs of the Ranta-Tampella
area. The costs of these structures have been assessed as part of project planning. Types of work can be derived from
assessed  costs.  The  types  of  work  may contain  only  machine  work  at  the  site  (earth  structures,  rock  structures)  or
valuable building materials installed on the construction site (automation systems for roads).
The input structures of infrastructure construction were derived from the types of work based on a survey of the
structure of infrastructure construction made by Vainio & Nippala (2013). Similar to building construction,
identifying the input structures of infrastructure and roads in the area required distinguishing between domestic and
imported building products. Corporate financial statistics were used to take into account balances and depreciations.
Strictly speaking, the land, construction and planning are not services purchased for the construction site, and as
such, are not included in the input-output theory calculation of the value of construction. However, this research
deviated from the theory in this respect, and took them into account in the consideration of construction cash flows.
4.3. Primary incomes, taxes and tax-like charges
With the input-output method, it is possible to identify the sectors of corporations receiving revenue as well as
wages earned by households. Based on the household income, it was possible to calculate the direct and indirect
employment effect of the project. Public sector revenue can be calculated only after taking into account social
transfers. These include direct, tax-like payments and mandatory insurances. Official statistics do not include taxes.
However, for the purposes of this analysis, indirect taxes were also taken into consideration. In residential
construction, the end users, i.e. the households, have to pay VAT and asset transfer taxes in full.
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Table 4. Taxes and tax-like charges in Finland in 2013
per cent
Employer pays besides salary
x Pension fee, social security fee, unemployment and accident insurances 30 %
Employer pays from profit
x Corporation tax 20 %
Employee pays from salary
x Pension fee; health, unemployment and accident insurances 8 %
x Taxes (state, municipal, church) 25 %
Home buyer pays
x VAT in dwelling price 24 %
x Asset transfer tax besides dwelling price and VAT 2 %
This means that revenue is allocated to national accounts in two phases. First, it is allocated to corporations, households and as payments to
foreign corporations for imported products. Social transfers are calculated in the second phase (
Table 4), and allocated as revenue to the state, municipalities and the state church. Ministry of social affairs and
health, (2014).
5. Results: revenues to stakeholders
5.1. The state’s point of view
The state of Finland had committed to the construction of the long tunnel for Rantaväylä by entering into an
alliance contract. If the project was abandoned, the Parliamentary decision would have to be processed again, and
there would be no guarantees about participants. For this reason, the state’s share of costs in the other options was
considered to be theoretical.
The construction of Rantaväylä, streets and networks as well as new buildings, generates revenue to the state. It
comprises income tax paid by employees, corporation tax and indirect taxes. The calculation of indirect taxes is
based on the assumption that all residential building construction is private, which means that the end users, or
owners, have to pay VAT and asset transfer costs on their homes.
State revenue also contains social and unemployment insurance payments, because the Social Insurance
Institution of Finland is included in the state budget. The income-expenditure calculation is based on the assumption
that A) All the tax on wages and business profits is paid to the state of Finland and B) Only half of the income and
corporation tax is paid to the state of Finland. In cases, VAT and asset transfer taxes are paid to the state of Finland
(Table 5).
After expenditure, the state would receive the most revenue from the long tunnel. It has the highest level of new
construction and thus the highest level of goods and spaces for sale, generating tax revenue.
In terms of investments, the boulevard is the cheapest option, because the state would accrue tax revenue without
investing in construction. Nor would the sate pay maintenance costs, because in the boulevard option, Rantaväylä
would become a street maintained by the City of Tampere.
Table 5. The alternatives form state’s economical point of view
  bill euro 2013 current prices
A. Rantaväylä
as a boulevard
B. Rantaväylä
as is with
interchanges
D. Rantaväylä
in a short tunnel
E. Rantaväylä
in a long tunnel
Expenses (only 30 % of Rantaväylä) - -49 -66 -60
Revenues (taxes and some insurances) 69 121 181 210
x Rantaväylä 6 9 12 14
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x Community services 3 4 6 5
x Residential and non-residential building construction 60 108 163 191
A) Revenues - expences if all taxes are paid to Finland 69 72 115 150
B) Revenues - expences if only 1/2 of taxes are paid to Finland 50 40 80 110
5.2. The City of Tampere’s point of view
Since the project is closely linked to the Tampere city centre development programme, the city has committed to
pay  part  of  the  conversion  work  of  Rantaväylä  that  is  part  of  the  national  highway  network,  as  well  as  the
infrastructure costs (parks, streets, networks) of the new residential areas.
The city will accrue revenue from land sales and the added land value after urban planning in the areas of Ranta-
Tampella, Haarlan mutka and Onkiniemi. These are the areas that can be taken into residential use once the negative
effects of Rantaväylä are eliminated.
A considerable proportion of project costs comprise wages for employees. Municipal tax is a social transfer that
applies to wages. The City of Tampere will only receive the municipal tax paid by its residents. The comparison
calculations have tested the effect of municipal tax by assuming that a half of direct employment and a quarter of
indirect employment will be based in Tampere. The income-expenditure calculation is based on the following A)
Taking into account land improvement revenue only, which sets the upper limit for the investments made by the City
of Tampere and B) Taking into account estimated municipal taxes in addition to land improvement revenue, which
sets the lower limit (Table 6).
The long tunnel would cost the City of Tampere the most but would also generate the most revenue. The
boulevard would both cost the least and would generate the least revenue.
As an investment, the boulevard would have the largest net cost (income after expenditure). It would be burdened
by higher maintenance costs in the future, because Rantaväylä would become a street maintained by the city and
well-flowing traffic requires a heavy investment in public transport.
Table 6. The alternatives form Tampere’s economical point of view
bill euro 2013 current prices A. Rantaväylä
as a boulevard
B. Rantaväylä
as is with
interchanges
D. Rantaväylä
in a short tunnel
E. Rantaväylä
in a long tunnel
Expences, total -107 -110 -150 -164
Rantaväylä (70 %) -69 -64 -75 -112
Community services -38 -46 -75 -52
Town planning fee 26 44 84 95
A) Revenues – expences -80 -66 -65 -69
Community and corporation taxes 14 22 27 30
B) Revenues – expences -66 -44 -38 -39
For the three remaining options, net investments would be close to identical. The short tunnel option would
require slightly less investment funding than the long tunnel or the decked option. When the amount of money spent
on planning the long tunnel option is taken into account as a burden for the short tunnel and Rantaväylä as is options,
the long tunnel comes out as the most economic option.
6. Summary
The impact on society during the construction phase is linearly dependent on the size of the project. The larger the
project, the more significant the employment impact and tax revenue for the public sector. From the state’s point of
view, it also matters what is built. Non-subsidised housing construction generates notably more tax revenue than
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social housing construction. This is because the buyers are also the end users, and thus pay indirect taxes for both the
flats and their shares in the housing company.
From the municipality’s point of view, the situation is the same. In addition, municipalities acquire a larger
zoning compensation for non-subsidised residential and office construction, as well as more property tax revenue
during their life cycle.
However, it makes no sense to start large projects based on tax revenue or employment considerations alone.
Such projects are undertaken because of the value they create. In this case, the value the City of Tampere is creating
is the development of the city centre structure and traffic network and the prevention of urban sprawl.
In practice, the second review had no effect on the decision-making process because the parties had painted
themselves in the corner with their promises during the election. They simply could not change their opinion no
matter how good the reasons were. The new decision-making round in the autumn of 2013 selected the previous
option, the long tunnel, after four councillors from the No party joined the Mayor’s party and voted Yes. The
environmental party was also convinced to vote Yes after being promised that public traffic would be developed
further and a city tramway constructed.
The second assessment was a valuable lesson to authorities and experts on the importance of public discussion as
part of the decision-making process. The initial decision was made sensibly, but the decision, or the grounds for it,
were not communicated to the public in sufficient detail. Because of this, those opposing the project could place the
project and the authorities preparing it under question. A lack of public discussion culminated in that the tunnel
project was the only project facing opposition, not the City of Tampere development plan as a whole. It also seems
that people were not aware of the fact that the options had already been reviewed 10 years ago.
Input-output analysis adds value to the traditional way of making decisions. Often in public construction projects
only the expenses are seen, revenues are not paid so much attention. Input-analysis clarifies money flows from those
who pay to ones who benefit from construction.
In this case the comparison of the solutions were visualised with a virtual model comprising both the new
residential areas and roads. In the summer of 2013, this project was the first to visualise a project with the building
modelling technology for the purpose of political decision-making. The engineering agencies that participated in the
visualisation gained valuable experience in combining building construction and roadway models into one entity. In
future, the expenses or even money flows should be added already to building modelling.
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